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Description 

The present invention relates to an apparatus for 
forming reduced pressure and for processing an ob- 
ject A processing apparatus comprising: 5 

a susceptor for mounting and holding an object 
thereon; 

a temperature control section for controlling 
the temperature of the susceptor. said temperature 
control section having a cooling section and a heater. io 

a process chamber having a wall which enclos- 
es the susceptor and the temperature control section 
and which defines a clearance between said process 
chamber wall and the susceptor. and 

exhausting means for exhausting gas in said is 
clearance is known from US-A-4817558. 

Various kinds of apparatus have been proposed 
to apply various kinds of process to semiconductor 
wafers in a vacuum chamber. Particularly, in the 
course of manufacturing semiconductors, the semi- 20 
conductor wafers are subject to various kinds of ther- 
mal influence at the etching, ashing and f ilnrvforming 
processes. 

In the case of the plasma etching apparatus, for 
example, plasma of high temperature is generated 25 
because of the anisotropic etching conducted and va- 
rious kinds of thermal damage are added to the sem- 
iconductor wafers because of the radiation heat of the 
plasma. In order to solve this, a susceptor is cooled 
by a lower cooling jacket to indirectly cool the semi- 30 
conductor wafer. The susceptor is exposed, in this 
case, to process atmosphere in the chamber only at 
the top (on which the wafer is mounted) thereof but 
not at the other areas (or side and underside) thereof. 
In addition, the outer circumferences of the suceptor 35 
and the cooling jacket are located in the process 
chamber and the underside of the cooling section is 
connected to the process chamber with air interposed 
between them. 

The chamber which encloses the outer circunnfer- 40 
ences of the susceptor and the cooling section is op- 
posed to them with an insulating matter such as cer- 
amics interposed between them and in the case of the 
plasma etching of the RIE type, the susceptor is used 
as an RF cathode and the wall of the chamber is 45 
earthed. No attention is paid to heat transmission be- 
tween the susceptor/cooling section and the chamber 
wall in this case. The amount of heat entered from the 
chamber wall into the cooling section is thus made 
large. This causes the wafer to be insufficiently so 
cooled, and the temperature of the chamber wall to be 
lowered to a great extent 

When the temperature of the chamber wall is low- 
ered, various kinds of fliers caused during the plasma 
etching process adhere to the inner wall of the charrv ss 
ber. which is thus contaminated. When the inner wall 
of the chamber is contaminated in this manner, the 
fliers adhered are scattered from the inner wall of the 



chamber into the air in the chamber to adhere to the 
wafer, thereby causing the capacity of processing the 
wafers in the chamt>er to be lowered. In addition, 
maintaining care must be often added to the process 
chamber. 

The temperature to which the wafers are cooled 
is now set to be in a range of -60**C to -lOO'^C. but as 
the temperature at whrch the wafers are processed 
becomes lower and lower, it will be thought to reach 
-1 50**C. This will cause the inner wall of the process 
chamt>er to t>e more often contaminated in the future. 

In order to prevent the inner wall of the process 
chamber from being contaminated, therefore, a hea- 
ter is embedded in the wall of the process chamber to 
positively heat the wall. 

In the case of the pressure-reduced processing 
apparatus of this kind, however, load lock chambers 
are located adjacent to the process chamber. Each of 
the load lock chambers is communicated with an ex- 
haust means, which allows pressure in the load lock 
chamber to be reduced to the internal pressure in the 
process chamber for a short period. When the wafer 
is carried into and out of the process chamber via the 
load lock chambers, dust and particles can be pre- 
vented from entering into the process chamber. 

The process and load lock chambers are usually 
made of metal such as aluminum and they are bolt- 
fixed to each other with their metal faces contacted at 
such a position that their gates are opposed to each 
other. This causes the amount of heat transmitted 
from the process chamber wall to the load lock cham- 
ber wall to become large. In other wards, the heat ca- 
pacity of the process chamt>er wall becomes large. It 
therefore needs quite a large heating power and a 
long time to heat the process chamber to a predeter- 
mined temperature. 

In addition, temperature control for keeping the 
process chamber wall at the predetermined tempera- 
ture is quite difficult 

Further, each of the load lock chamber is provid- 
ed with a handling system having rot>ot arms for car- 
rying the wafer into and out of the process chamber 
and as the temperature of the load lock chamber is 
raised higher and higher by heat transmitted from the 
process chamber, the drive section of the handling 
system is worn more and more. The amount of dust 
thus created in the load lock chamber becomes unne- 
gligible. thereby lowering the capacity of processing 
the semiconductor wafers in the process chamber be- 
cause of dust adhering to the wafers. In addition, the 
life of the handling system becomes shorter as the 
drive section thereof is worn nrK>re and more. 

An object of the present inventk>n is to provide an 
apparatus capable of reducing the thermal interaction 
of the wafer and the wall of the process chamber is 
heated to prevent flier adhering to the inner wall. 

Another object of the present invention is to pro- 
vide a semiconductor wafers processing apparatus 
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capable of reducing the thermal interaction of the 
process chamber and the load lock chambers. 
The present invention is defined in daim 1. 
This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 
Fig. 1 is a layout showing the whole of the mag- 
netron plasma etching system according to an 
eml>odiment of the present invention; 
Fig. 2 is a vertically-sectioned view showing a 
process chamber in the magnetron plasma etch- 
ing system; 

Fig. 3 is a plan showing the underside of a cooling 
Jacket; 

Fig. 4 Is a plan showing that face of a load lock 
chamber which is connected to the process 
chamber; and 

Fig. 5 is a partially-secttoned view showing that 
portion of the load lock chamber which is con- 
nected to the process chamber. 
An embodiment of the nriagnetron plasma etching 
system to which the present invention is applied will 
be described with reference to the accompanying 
drawings. 

As shown in Fig. 1 , the magnetron plasma etch- 
ing system comprises a process chamber 100, two 
load lock chambers 130 and two wafer cassette wait- 
ing sections (or loading/unloading sections) 90 and 
91. The process chamber 1 00 is located between the 
two load lock chambers 130. Each of those partition 
walls which partition the process chamber 100 from 
the load lock chambers 130 is provided with an open- 
ing 14. which is hermetically shielded by a gate block 
16. 

The loading section 90 is located adjacent to one 
of the load lock chambers 1 30 and the unloading sec- 
tion 9 1 is located adjacent to the other thereof. A wafer 
cassette WC is carried into and out of each of the 
loading 90 and the unloading sectk)n 91 by means of 
a rotK>t (not shown). Each of those partition walls 
which partition the load lock chambers 1 30 from the 
loading 90 and the unloading section 91 Is provided 
with an opening 12, which is hermetically shielded by 
a gate block 16. Each of the wafer cassettes WC in- 
cludes therein 25 silicon wafers W. 

Each of the first and second load lock chambers 
130 is provided with a handling device 8, by which a 
silicon wafer W is carried into or out of the process 
chamber 100. Each of the load lock chambers 130 is 
provided with an exhaust pipe 131, which is commu- 
nicated with the load lock chamber 130 at one end 
thereof and with the sucking opening of an exhaust 
pump (not shown) at the other end thereof. 

As shown in Fig. 2, an etching apparatus of the 
RIE type is housed in the process chamber 100. The 
process chamber 100 has a housing comprising up- 
per and lower frames 30 and 32. Susceptors 52 and 
54 insulated from around by an insulation frame 56 



are arranged on the lower frame 3Z The upper frame 
30 is earthed and when current is supplied from an RF 
power source (not shown) to the function (or lower) 
susceptor 54. the lower susceptor 54 serves as an 
5 electrode opposed to the upper frame 30. 

The silicon wafer W is mounted and held on the 
top of the upper susceptor 52 by the electrostatic 
chuck system, for example. The upper susceptor 52 
is fixed detachable from the lower susceptor 54 and 
10 the reason why the upper susceptor 52 is fixed in this 
manner resides in that the lower susceptor 54 con- 
nected to the RF power source is made free from 
maintenance and that only the upper susceptor 52 
contaminated is made exchangeable with a new one. 
15 A heater 53 is emt>odied in the lower susceptor 54. 
This heater 53 is used to micro-adjust the tempera- 
ture of the wafer W mounted on the susceptor 52. An- 
other heater 31 is embedded in the lower portion of 
the upper outer frame 30 of the process chamber 100 
20 to heat the upper outer frame 30. The outer frame 30 
is made of aluminium plate and like. 

Circumferences of the upper 52 and the lower 
susceptor 54 and the underside of the lower suscep- 
tor 54 are covered or hidden by the Insulation frame 
25 56 and only the top of the upper susceptor 52 is ex- 
posed to process atmosphere. An O-ring 40 is inter- 
posed between the upper susceptor 52 and the insu- 
lation frame 56 to form a first clearance 58 between 
them. Outer circumferences of the upper and lower 
30 susceptors 52 and 54 and the inner circumference of 
the insulation frame 56 are mirror-finished. The first 
clearance 58 is kept high in vacuum. 

A cooling jacket 20 is located just under the insu- 
lation frame 56. Liquid nitrogen is contained in the 
35 cooling jacket 20. The inner bottom wall of the cooling 
jacket 20 is formed porous to carry out nucleate boil- 
ing at the bottom of the jacket 20, so that the liquid ni- 
trogen in the jacket 20 can be kept -1 96'*C. The wafer 
W on the susceptor 52 can be controlled to a temper- 
40 ature lower than -60**C during its process by the cool- 
ing jacket 20 and the heater 53. 

Plural insulating members 22 are interposed be- 
tween the cooling jacket 20 and a bottom 32b of the 
lower frame 32 to form a second clearance 23 be- 
45 tween them. An inner cylinder 32a extends upward 
from the bottom 32b of the lower frame 32 and the 
cooling jacket 20 and the insulation frame 56 are 
shielded from the process atmosphere by the inner 
cylinder 32a of the lower frame 32. 
50 An O-ring 44 is inserted between the insulation 

frame 56 and the innercylinder32a of the lower frame 
32 to form a third clearance 24 between them. The 
outer circumference of the insulation frame 56 and 
the inner circumference of the inner cylinder 32a are 
55 mirror-finished. The O-rings 40 and 44 are made of 
resin of the fluorine group such as teflon. 

As shown in Fig. 3, the plural insulating members 
22 for supporting the cooling jacket 20 are separated 
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from one another. The second and third clearances 

23 and 24 are therefore communicated with each 
other. It is more preferable to keep the third dearance 

24 as small as possible unless any of the insulation 
frame 56 and the cooling jacket 20 is closely contact- 
ed with the inner cylinder 32a of the lower frame 32. 

As shown in Fig. 2, the space filled with the proc- 
ess atmosphere and enclosed by the frames 30 and 
32 is exhausted to vacuum through a first exhaust 
pipe 34. The second and third clearances 23 and 24 
are exhausted vacuum through a second exhaust 
pipe 36. 

A disk 124 provided with a permanent magnet 
122 on the underside thereof is located in opposite to 
the wafer W on the susceptor 52 and above the upper 
frame 30. A shaft 128 for a motor 126 is attached to 
the top of the disk 124. When the permanent magnet 
122 attached to the disk 124 is rotated by the nrKJtor 
1 26, magnetic field is formed adjacent to the wafer W 
and parallel to the face of the wafer W. 

Etching gas in the process chamber 100 is ex- 
hausted through the exhaust pipe 34. thereby causing 
internal pressure in the process chamber 100 to be re- 
duced to a range of 1 .3 - 0,1 3 Pa (1 0-2 - 1 0-3 Torr). The 
etching gas is made plasma between the opposed 
electrodes. In the case of the magnetron plasma 
etching, electrons make cydoidal movement due to 
the interaction of the magnetic field and the electric 
field of a plasma sheath perpendicular to the magnet- 
ic field, so that the times at which electrons collide 
with particles to ionize them can be increased. Even 
when the internal pressure in the process chamber 
100 is so low as described above, therefore, high 
etching speed can be obtained. 

Referring to Figs. 4 and 5, that portion of the proc- 
ess chamber 100 which is connected to the load lock 
chamber 130 will be described. Fig. 4 is a plan show- 
ing that face of the load lock chamber 1 30 to which the 
process chamber 100 is connected, and Fig. 5 is a 
sectional view taken along a line V - V in Fig. 4 and 
showing the process and load lock chambers 1 00 and 
130 connected to each other. 

A gate 17 is made open at the connecting face of 
the load lock chamber 130 and an O-ring groove 134 
is formed endosing the gate 1 7. That face of the load 
lock chamber 1 30 at which the gate 17 and the O-ring 
groove 134 are formed Is called an O-ring seal face 
135. A recessed portion 140 is formed around this O- 
ring seal face 135. Small recesses 142 are formed on 
the bottom of the recessed portion 140 at five posi- 
tions thereof, for example. 

An insulating member 144 made of ceramics, 
high in heat insulation, is fixedly attached to each of 
the sn^ll recesses 142. Stepped holes 146 are 
formed in each of the insulating members 144, so that 
heads of screws 148 which fix the insulating member 
144 to the load lock chamber 130, passing through 
the stepped holes 146. can be kept not projected from 



the top of the insulating member 144. To add more, 
the tops of the insulating members 144 serve as a ref- 
erence face when the load lock chamber 130 is to be 
connected to the process chamber 100. and this ref- 

5 erence face is most highly projected from that face of 
the load lock chamber 130 which is connected to the 
process chamber 100. 

In the case of this example where the tops of the 
insulating members 144 are used as the reference 

10 face, a clearance Ci extending from the reference 
face to the O-ring seal face 135 is 0.1 mm and another 
clearance C2 extending from the reference face to the 
bottom of the recessed portion 140 is 5mm. 

Bolt attaching areas 150 are formed around the 

15 recessed portion 1 40 and provided with plural bolt in- 
serting holes 152. A dearance C3 extending from the 
reference face to the bolt attaching area 150 is 1mm. 

First, second and third positioning ceramic mem- 
bers 154. 156 and 158 are arranged at the rim of the 

20 bolt attaching area 150. The first and second posi- 
tioning ceramic members 154 and 156 are projected 
downward from the t>ottom end of the bolt attaching 
area 150 and the load lock chamber 130 can be posi- 
tioned relative to the process chamber 100 in the vert- 

25 ical direction by these projected portions of the first 
and second positioning ceramic members 154 and 
1 56 when the process chamber 100 is to be attached 
to the load lock chamber 130. 

As shown in Fig. 4. the third positioning ceramic 

30 memt)er 158 is projected right from the right end of the 
bolt attaching area 150 and the load lock chamber 
130 can be positioned relative to the process chanrv 
ber 100 in the horizontal direction by this right project- 
ed portion of the third positioning ceramic member 

35 158. 

That face 1 62 of the process chamber 1 00 which 
is connected and fbced to the load lock chamber 130 
is on the same level as its bolt attaching area 164. A 
gate 166 formed in the process chamber 100 is locat- 

40 ed in opposite to the gate 1 7 of the load lock chamber 
1 30. The load lock chamt>er 1 30 has a gate valve (not 
shown) for opening and closing the gate 17. 

The connection of the load lock chamber 1 30 rel- 
ative to the process chamber 100 is achieved using 

45 a bolt 170 and a nut 172 while interposing the O-ring 
136 in the groove 134. This plasma etching system 
has various components induding a program for etch- 
ing wafers W in the process chamber 100. 

In the case of the plasma etching apparatus of 

50 the RIE type according to an embodiment of the pres- 
ent inventton, the upper frame 30 is earthed and RF 
current is supplied to the upper and lower susceptors 
52 and 54, thereby forming electrodes opposed to 
each other. The permanent magnet 122 is rotated in 

55 opposite to the wafer W and above the upper frame 
30 and the magnetic field is generated adjacent to the 
wafer W and perpendicular to the face of the wafer W, 
thereby causing magnetron etching process atmos- 
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phere to be formed. Etching gas is introduced into the 
process channl>er 100, while keeping the chamber 
100 under vacuum, and made plasma between the 
opposed electrodes. 

When the above-described magnetron plasma 
etching is to be carried out. the wafer W which as to 
be processed is cooled to a temperature of about - 
60°C, for example. The cooling jacket 20 is provided 
for this purpose and liquid nitrogen of -196°C is used 
for the cooling jacket 20 to cool the wafer W. When the 
wafer W is to be cooled, it is quite ideal that heat ex- 
change is conducted only between the cooling jacket 
20 and the wafer W. When the heat exchange of the 
cooling jacket 20 with other members is reduced as 
small as possible, therefore, the wafer W can be 
cooled with high efficiency. A fine adjustment of the 
wafer temperature is carried out by the heater 53. 
When heat exchange is conducted in this manner, the 
lower frame 32 can be prevented from being cooled 
and reaction products can be thus prevented from ad- 
hering to this low temperature area of the lower 
frame. 

An inert gas or hydrogen gas is Introduced on the 
contact surface of the upper and lower susceptors in 
order to promote heat conduction therebetween. 

According to this emt)odiment of the present in- 
vention, the first clearance 58 is formed between the 
outer circumferences of the upper and lower suscep- 
tors 52, 54 and the inner circumference of the insula- 
tion frame 56 and the third clearance 24 is also 
formed along the inner circumference of the side wall 
32a of the lower frame 32. Heat transmission can be 
thus prevented between the upper and lower suscep- 
tors 52, 54 and the lower frame 32 or between the 
cooling jacket 20 and the lower frame 32. 

Further, the first and third clearances 58 and 24 
are sealed at their upper ends by the first and second 
O-rings 40 and 44 and they are formed as vacuum 
heat insulating layers through the second exhaust 
system 36. As the result, heat convection in each of 
the clearances 58 and 24 can be prevented by these 
vacuum heat insulating layers, thereby enabling more 
efficient heat insulating effect to be attained. This 
prevents reaction products from adhering to the inner 
circumference of the lower frame 32. 

Furthermore, this embodiment of the present in- 
vention includes the second exhaust system 36 in ad- 
dition to the first exhaust system 34 through which the 
process chamber is exhausted vacuum, and the sec- 
ond and third clearances 23 and 24 are exhausted to 
vacuum via the second exhaust system 36. As the re- 
sult, reaction products scattering in the process 
chamber can be exhausted through the first exhaust 
system 34, so that they can be prevented from enter- 
ing into the clearances 58 and 24 and adhering to the 
side walls of these clearances. 

Heat insulation between each of the load lock 
chambers 130 and the process chamber 100 will be 



described. 

The wafer W is carried into the process chamber 
100 through one of the load lock chambers 130. In or- 
der to prevent reactk>n products from adhering to the 
5 inner circumference of the process chamber 1 00, the 
chamber 100 is heated by the heater 31 in such a way 
that the temperature of its outer wall becomes about 
60°C, for example, during the etching process of the 
wafer W. 

10 When the chambers 100 and 130 are connected 

to each other, they are directly contacted with each 
other only through the ceramic members 144, O-ring 
1 36 and bolt 1 70. Each of the ceramics members 144 
has a relatively large contact area but they are made 

15 of ceramics, excellent in heat insulation. Therefore, 
the amount of heat transmitted through the ceramic 
members 144 can be made quite smaller than that 
transmitted through metal faces. In addition, the other 
members have relatively small contact areas. These 

20 enable the amount of heat transmitted through the 
members 144, O-ring 136 and bolt 170 to be made 
quite small in total. 

A clearance 1 80 never fails to exist between met- 
al faces of the aluminum-nr^de proems and load lock 

25 chambers 100 and 130 except those areas where the 
at>ove-mentioned contact members are located be- 
tween them, thereby keeping them not contacted. 
Heat is therefore transmitted between them only 
through heat convection of air. This enables heat in- 

30 sulating effect to be made quite higher, as compared 
with the conventional case where heat was transmit- 
ted through metal faces. 

When the fastening members such as the O-ring 
136 and t>olt 170 are excluded, the process and load 

35 lock chambers 100 and 130 are directly contacted 
with each other only through the heat insulating mem- 
bers 1 44 in the case of this embodiment The material 
of which the non-metal heat insulating member 144 is 
made is not limited to ceramics, but it may be made 

40 of any of those materials which have heat insulating 
capacity, including non-metals. A heat insulating ring 
and others may be used to reduce the amount of heat 
transmitted through the tx)lt 1 70. 

The present invention can be applied to various 

45 kinds of apparatuses wherein the process chamber is 
connected to the load lock chambers to carry out 
some processes. It should be therefore understood 
that the present invention is not limited to the plasma 
etching apparatus which has been described above 

50 as an embodiment of the present invention. The pres- 
ent invention can be applied to a CVD apparatus or 
the like. 

According to the present invention as described 
atK)ve, heat insulating effect can be made higher be- 
55 tween those faces of the process and load lock chanv 
bers which are connected to each other. This enables 
the power consumption of the heater for the process 
chamber to be made smaller and the temperature 
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control of the process chamber to be made easier. 

Further, the temperature of the object can be in- 
dependently controlled. Furthermore, the present in- 
vention is not limited to the treatment of the semicon- 
ductor wafer, and can be applied to the treatment of 
LCD substrate. 

r 

Claims 

1. A processing apparatus comprising: 

a susceptor (52. 54) for mounting and 
holding an object thereon; 

a temperature control section (20» 53) for 
controlling the temperature of the susceptor, said 
temperature control section having a cooling sec- 
tion (20) and a heater (53); 

a process chamber (100) having a wall 
(30) a part of the process chamber extending up- 
ward from the bottom (32b) of said chamber to 
form an inner cylinder (32a) enclosing the sus- 
ceptor (52. 54) and the temperature control sec- 
tion (20. 53), a clearance (24) being formed be- 
tween said inner cylinder (32a) and a structure 
comprising the susceptor (52, 54) and the cooling 
section (20); a further clearence (23) being 
formed between said cooling section (20) and 
said bottom (32b) of said chamber. 

exhausting means (36) for exhausting gas 
in said clearance (24); and 

seal means (44) in said clearance (24) be- 
tween the process chamber atmosphere and the 
exhausted atmosphere of said clearances (23, 
24) for thermally insulating said structure from 
said inner cylinder (32a) of the process chamber 
(100). 

2. The apparatus according to daim 1, character- 
ized by further comprising a heater (31) for heat- 
ing the process chamber (100) to such a temper- 
ature as to prevent reaction products from adher- 
ing to the inner circumference of the process 
chamber (100). 

3. The apparatus according to claim 1, character- 
ized in that said temperature control section in- 
cludes a cooling jacket (20) as said cooling sec- 
tion. 



susceptor (52. 54) are mirror-finished. 

6. The apparatus according to claim 1. character- 
ized by further comprising an RF power source 

5 for supplying RF current to the susceptor (52, 54) 

and a means for earthing the process chamber 
wall, wherein when current is applied to the sus- 
ceptor. plasma is generated between the suscep- 
tor and the process chamber wall. 

10 

7. The apparatus according to claim 6. character- 
ized by further comprising a means (122. 124. 
126, 128) for applying magnetic field to the plas- 
ma created between the susceptor and the proo- 

15 ess chamber wall. 



Patentanspruche 

20 1. Verarbeitungsvorrichtung, mit 

einem Suszeptor (52, 54) zum Montieren und 

Halten eines Objektes darauf; 

einem Temperatursteuer/Regelabschnitt (20, 53) 

zum Steuern/Regein der Temperatur des 
25 Suszeptors, wobei der Temperatursteuer/Regel- 

abschnitt einen Kuhlabschnitt (20) und eine Hei- 

zung (53) aufweist; 

einer ProzeGkammer (100) mit einer Wand (30). 
wobei ein Teil der ProzeBkammer sich von dem 

30 Boden (32b) der Kammer auf warts erstreckt. um 

einen inneren Zytinder (32a) zu biiden, welcher 
den Suszeptor (52. 54) und den Temperatursteu- 
er/Regelabschnitt (20. 53) umschlie&t, wobei ein 
Freiraum (24) zwischen dem inneren Zylinder 

35 (32a) und einer Struktur gebildet ist, wetche den 

Suszeptor (52. 54) und den Kuhlabschnitt (20) 
umfa&t; 

wobei ein weiterer Freiraum (23) zwischen dem 
Kuhlabschnitt (20) und dem Boden (32b) der 

40 Kammer gebildet ist; 

Auslaf^einrichtungen (36) zum Auslassen von 
Gas in den Freiraum (24); und 
Dtchteinrtchtungen (44) in dem Freiraum (24) 
zwischen der ProzeBkammeratmosphare und 

45 der ausgelassenen Atmosphare der Freiraume 

(23. 24) zum thermischen Isolieren der Struktur 
von dem inneren Zylinder (32a) der ProzeBkam- 
mer (100). 



4. The apparatus according to claim 3. character- so 
ized in that the cooling jacket (20) of said temper- 
ature control section serves to cool an object on 

the susceptor (52. 54) to a temperature lower 
than room temperature. 

55 

5. The apparatus according to daim 1, character- 
ized in that the inner circumference of the inner 
cylinder (32a) and the outer circumference of the 



2. Vorrichtung nach Anspruch 1. gekennzeichnet 
durch eine Heizung (31) zum Erwarmen der Pro- 
zeBkammer (100) auf solch eine Temperatur, um 
zu verhindern, daB Reaktionsprodukte an dem 
inneren Umfang der ProzeBkammer (100) anhaf- 
ten. 

3. Vorrichtung nach Anspruch 1 , dadurch gekenn- 
zeichnet, daB der Temperatursteuer/Regelab- 
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schnitt einen Kuhlmantel (20) als den Kuhlab- 
schnitt einschlieBt 

4. Vorrichtung nach Anspruch 3, dadurch gekenn- 
zeichnet. daft der Kuhlmantel (20) des Tempera- 
tursteuer/Regelabschnittes dazu dient ein Ob- 
jekt auf dem Suszeptor (52. 54) auf eine niedrige- 
re Temperatur als Raumtemperatur zu kuhlen. 

5. Vonichtung nach Anspruch 1, dadurch gekenn- 
zeichnet. dad der innere Umfang des inneren Zy- 
linders (32a) und der auRere Umfang des 
Suszeptors (52, 54) spiegelpoliert sind. 

6. Vorrichtung nach Anspruch 1, gekennzeichnet 
durch eine Hochfrequenzleistungsqueile zum 
Liefer n eines Hochfrequenzstroms an den 
Suszeptor (52, 54) und eine Einrichtung zum Er- 
den der Prozeftkammerwand, worin Plasma zwi- 
schen dem Suszeptor und der ProzeBkammer- 
wand erzeugt wird, wenn Strom an den 
Suszeptor angelegt wird. 

7. Vonichtung nach Anspruch 6, gekennzeichnet 
durch eine Einrichtung (122. 124, 126. 128) zum 
Aniegen eines Magnetfeldes an das Plasma, das 
zwischen dem Suszeptor und der ProzeBkanv 
merwand gebildet wird. 



Revendications 

1. Appareil de traitement comprenant : 

un support (52, 54) pour monter et suppor- 
ter un objet dessus ; 

une section de commande de temperature 
(20, 53) pour commander la temperature du sup- 
port, ladite section de commande de temperature 
comportant une section de refroidissement (20) 
et un moyen de chauffage (53); 

une chambre de traitement (100) compor- 
tant une paroi (30), une partie de la chambre de 
traitement s'6tendant vers le haul depuis le fond 
(32b) de ladite chambre pour former un cylindre 
interne (32a) renfermant le support (52, 54) et la 
section de commande de temperature (20, 53), 
un jeu (24) etant forme entre ledit cylindre interne 
(32a) et une structure comprenant le support (52, 
54) et la section de refroidissement (20) ; 

un jeu suppiementaire (23) etant form6 en- 
tre ladite section de refroidissement (20) et ledit 
fond (32b) de ladite chambre ; 

un moyen d'evacuation (36) pour evacuer 
un gaz dudit jeu (24) ; et 

un moyen d'etancheite (44) dans ledit jeu 
(24) entre I'atmosphere de chambre de traite- 
ment et I'atmosphere evacuee desdits jeux (23. 
24) pour isoler thermiquement ladite structure 
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par rapport audit cylindre interne (32a) de la 
chambre de traitement (100). 

2. Appareil selon la revendication 1, caracterise en 
ce qu'it comprend en outre un moyen de chauf- 
fage (31) pour chauffer la chambre de traitement 
(100) jusqu'd une temperature permettant d'env 
pecher que des produits de reaction n'adherent 
sur la circonference interne de la chambre de trai- 
tement (100). 

3. Appareil selon la revendication 1, caracterise en 
ce que ladite section de commande de tempera- 
ture inclut une gaine de refroidissement (20) en 
tant que dite section de refroidissement 

4. Appareil selon la revendication 3, caracterise en 
ce que la gaine de refroidissement (20) de ladite 
section de commande de temperature sert d re- 
f roidir un objet plac6 sur le support (52, 54) jus- 
qu*d une temperature inferieure d la temperature 
ambiante. 

5. Appareil selon la revendication 1; caracterise en 
ce que la circonference interne du cylindre inter- 
ne (32a) et la circonference externe du support 
(52, 54) presentent un f ini miroir. 

6. Appareil selon la revendication 1, caracterise en 
ce qu'il comprend en outre une source de puis- 
sance haute frequence pour appliquer un courant 
haute frequence au support (52, 54) et un moyen 
pour relier d la masse la paroi de chambre de trai- 
tement. dans lequel, lorsqu*un courant est appli- 
que au support, un plasma est genere entre le 
support et la paroi de chambre de traitement 

7. Appareil selon la revendication 6. caracterise en 
ce qu'il comprend en outre un moyen (122, 124. 
126, 128) pour appliquer un champ magnetique 
au plasma cree entre le support et la paroi de 
chambre de traitement 
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